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[57] ABSTRACT

A light inclining accessory for a slit lamp includes a
multi-faceted mirror having a top segment for receiv-
ing an illumination beam from the slit lamp and direct-
ing the illumination beam horizontally toward a focal
point coinciding with the eye of a patient and a plural-
ity of additional mirror segments having varying angles
relative to each other, and a light directing device piv-
otally mounted on the slit lamp to be positioned to In-
tercept the illumination beam and selectively adjust-
able to direct the illumination beam toward the addi-
tional mirror segments such that the illumination
beam can be directed toward the focal point at various

angles of inclination.

22 Claims, 4 Drawing Figures
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LIGHT INCLINING ACCESSORY FOR SLIT LAMP

BACKGROUND OF THE INVENTION

1. Field of the Invention >

The present invention pertamns to slit lamps and,
more particularly, to a light inclining accessory there-
for for producing illumination beams at various inclina-
tions below the horizontal.

2. Discussion of the Prior Art

Slit lamps are conventionally utilized by ophthalmol-
ogists to examine the human eye. Such sht lamps pro-
vide an illumination beam having a slit image of varying
widths and include a microscope for examining the
area of the eye illuminated by the beam. The illumina-
tion beam is normally directed toward the eye along a
horizontal optical axis by reflection of a vertical illumi-
nation beam with a 45° reflecting mirror.

In many cases, such as to examine the anterior cham-
ber behind the cornea and the vitreous, 1t is desired to
illuminate the eye with a beam inclining relative to the
horizontal. In the past, the inclination of the illumina-
tion beam of slit lamps has been accomplished by tilting
or pivoting the entire illumination column or by the use .
of complex optics, such as prisms, integrally formed
with the slit lamp. These methods of inclining the tllum-
ination beam suffer the disadvantages of being un-
wieldy and expensive.

SUMMARY OF THE INVENTION 30

Accordingly, it is an object of the present invention
to overcome the disadvantages of the prior art by pro-
viding a system for inclining the illumination beam of a
slit lamp in a simple and inexpensive manner. 15

The present invention is generally characterized in a
light inclining accessory for a slit lamp having an tllumi-
nation column providing an illumination beam from an
end thereof and a mirror support spaced from the end
of the illumination column, the accessory comprising a 40
mirror adapted to be mounted on the mirror support
and having a plurality of mirror segments arranged at
varying angles relative to each other, and a light direct-
ing device adapted to be positioned between the end of
the illumination column and the mirror to intercept the 45
illumination beam and selectively direct the llumina-
tion beam toward the mirror segments whereby the
illumination beam can be directed toward the eye of a
patient at various angles of inclination.

Another object of the present invention is to provide 50
an accessory for inclining the illumination beam of
conventional slit lamps, which accessory can be simply
and easily assembled on the slit lamps and can be
swung out of the way without requiring disassembly
when not in use. 55

A further object of the present invention is to utilize
a multi-faceted mirror having mirror segments ar-
ranged at varying angles relative to each other to pro-
vide inclined illumination beams of substantially the
same length. 60

The present invention has an additional object 1n that
a slit lamp is provided with a light directing device
pivotally mounted on a column and movable to inter-
cept the illumination beam of the slit lamp to reflect the
illumination beam toward a mirror to provide an in- 63
clined illumination beam toward a focal point, the light
directing device including a mirror movable to direct
the illumination beam at selected angles of inclination.
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Yet another object of the present invention 1s to
provide various inclined illumination beams for a sht
lamp while maintaining the focal point of the beams at
substantially the same position coincidental with the
focal point of the slit lamp microscope.

Some of the advances of the present invention over
the prior art are that the light inclining accessory of the
present invention is inexpensive to produce and simple
to assemble with conventional slit lamps, the mirror
does not interfere with the optical axis of the shit lamp
microscope and the angle of inclination desired can be
easily selected by an operator.

Other objects and advantages of the present inven-
tion will become apparent from the following descrip-
tion of the preferred embodiment taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a broken perspective of a slit lamp utihzing
a light inclining accessory according to the present
invention.

FIG. 2 is a perspective of the multi-faceted mirror of
the light inclining accessory of the present invention.

FIG. 3 is a perspective of the light directing device of
the light inclining accessory of the present invention.

FIG. 4 is a schematic side elevation of the shit lamp
with the light inclining accessory in position to direct
light toward the eye of a patient at various incremental

inclinations.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A slit lamp utilizing a light inclining accessory ac-
cording to the present invention is illustrated in FIG. 1
and includes a head rest frame 10 mounted on a table
or other suitable support (not shown) with a chin sup-
port 12 extending between parallel uprights of the
frame 1¢ and vertically adjustable to permit ahgnment
of a patient’s eye level. A fixation light 14 depends
from the top of the head rest frame and 1s adapted to be
positioned such that examination of a patient’s eye 1s
facilitated when the patient is looking at the fixation
light.

The slit lamp conventionally includes a carriage, not
shown, movable relative to the head rest frame 10 by
means of a spherical element mounted in the carriage
and riding on a surface, and a control lever, not shown,
is conventionally provided to permit an operator to
move the carriage horizontally to provide fine focus for
the slit lamp. Mounted on the carriage 1s a pivot assem-
bly, now shown, which is vertically adjustable and mn-
cludes a microscope arm 16 carrying a binocular mi-
croscope 18 and an illumination arm 20 carrying a
vertical illumination column 22, the arms 16 and 20
being pivotally mounted such that the microscope 18
and the illumination column 22 are independently piv-
otal about the same axis.

The illumination column 22 includes a lamp, not
shown, mounted in a housing 24 and arranged to direct
a vertical beam of light through a condenser assembly,
not shown, to a mirror 26 mounted in a support 28
carried on a post 30 such that the mirror 1s in substan-
tially horizontal alignment with the observation axis ot
the microscope 18 and has a portion oriented at sub-
stantially 45° C to the vertical to direct the illumination
beam toward the eye of a patient. The illummation
column 22 is supported on the illumination arm 20 by
a pair of spaced columns 32 and 34 extending on oppo-
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site sides of mirror 26 between a combination control
device 36 and a pair of ears 38 extending from a collar
40, and the post 30 1s similarly supported on the combi-
nation control device 36. Column 32 has a central bore
therein for slidably receiving a control rod 42 having an
end abutting a flange 44 extending from a slidable
member 46, and a control rod 48 has a lower end abut-
ting flange 44 and an end extending within housing 24
to control a sht diaphragm assembly, not shown.

The 1llumination beam provided by the lamp passes
through the shit formed by the slit diaphragm assembly
and through an optical system and an objective in a
bottom end 49 of the illumination column 22 to be
deflected by the 45° portion of the mirror 26 toward a
focal point coinciding with the eye of the patient. The
optical system includes a filter assembly operable by a
lever S0 to selectively position one of a plurality of
filters 1n the path of the illumination beam, such filters
including a normal light filter, a heat absorption filter,
a 30% density filter, a blue-green cobalt filter and any
other desired filters. The optical system also includes
an aperture assembly operated by a lever 52 to position

an aperture of selected size in the path of the illumina-
tion beam, such apertures desirably having sizes of
0.2mm, Imm, 3mm, 4mm, 6mm, 8mm and 10mm. The
optical system can be rotated to vertically or horizon-
tally orient the slit image of the illumination beam.

With the exception of the mirror 26 and the combi-
nation control 36, the above described structure of the
slit lamp 1s conventional; and, thus, a detailed descrip-
tion thereof has been omitted. However, reference is
made to the MENTOR Shit Lamp marketed by Mentor
Division of Codman & Shurtleff, Inc. and accompany-
ing literature for more detailed structural and opera-
tional information relative to the above described
structure and further reference i1s made to patent apph-
cation Ser. No. 373,335 filed June 25, 1973 for more
detailed discussion of the structure and operation of
the combination control device 36 and the illumination
column 22.

Conventionally, mirror 26 has lower and upper por-
tions with the upper portion being of reduced width to
permit viewing through the binocular microscope 18
and the lower and upper portions being coplanar at a
45° angle to the vertical illumination column to direct a
slit image along a substantially horizontal optical axis to
the eye of a patient, as shown in the aforementioned
patent application Ser. No. 373,335.

In accordance with the present invention, a light
inclining accessory is provided as an attachment tor the
slit lamp and includes two basic components, a multi-
faceted mirror 26 and a light directing device 54, The
multi-faceted mirror 26, as best shown 1n FIG. 2, 1s
formed of a top mirror segment 56 mounted flat on a
base 58 and mirror segments 60, 62, 64 and 66
mounted on the base at progressively greater angles to
the plane of the base. The mirror 26 s mounted in the
mirror support 28 by sliding the base 58 into a channel
in the top of the support such that the top segment 56
is disposed at an angle of 45° to the illumination col-
umn and in axial alignment with the illumination beam
to change the direction thereof from substantially verti-
cal to substantially horizontal.

The light directing device 54 is best shown 1n FIG. 3
and includes a body 68 having a base 70 with a window
72 therein and an upturned lip 74 extending therefrom,
preferably at an angle of 45° A mirror 76 1s mounted
on lip 74 in order to bend the illumination beam 90° to
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pass through a double-concave, divergent lens 78
mounted on the base 70 and be reflected by a movable
mirror 80 supported on an axle 82 rotatably mounted
on a side wall of body 68. A knob 84 1s secured to the
hub of axle 82 and has a pointer 86 for indexing rota-
tion of the mirror 80 with indicia 88 carried on the

body 68. Rotation of mirror 80 1s limited by abutment
of a flange 90 extending from the axle with stops 92 and
94 on the inside of the side wall of body 68. A clamping
member 96 extends transversely from the top edge of
the front wall of body 68 and has a lug portion 98 on
one side thereof with a bore 100 therethrough and a
central portion 102 having a semi-circular recess 104
therein. The bore 100 has a diameter to slidably recetve
the column 32 and permit pivotal movement of the
light directing device 54 thereabout. The recess 104
has a diameter substantially the same as that of a barrel
106 with the clamping member abutting the annular
top shoulder of collar 40 to precisely axially position
the light directing device. The body 68 can be of single
or multi-part construction of any suitable material,
such as plastic or metal;, however, the clamping mem-
ber 96 is preferably made of a flexible resilient mate-
rial, such as plastic, to permit the light directing device
to snap into place with the barrel firmly gripped by the
clamping member.

In order to assemble the light inclining accessory with
the slit lamp, the conventional mirror is removed from
the channel in support 28 and mirror 26 1s substituted
therefor, and the flange 44 1s raised to permit the
clamping member 96 to be positioned such that the
column 32 is recetved in bore 100. The assembly of the
light inclining accessory with the sht lamp 18 now com-
plete and the light directing device 54 can be pivoted
about the column 32 from a rest position not interter-
ing with the illumination beam supplied through the
bottom end 49 of the 1llumination column to an opera-
tive position intercepting the illumination beam.

During normal operation of the slit lamp, the hght
directing device 54 1s pivoted to its rest position such
that the illumination beam from the illumination col-
umn 22 1s reflected by top mirror segment 56 along a
horizontal path indicated at 108 in F1G. 4 to the focal
point 109 which coincides with the eye of the patient
and the focal point of the binocular microscope 18.
The reduced width of the top mirror segment 56 does
not interfere with the optical viewing axis of the micro-
scope 18 such that with the light directing device 54 1n
the rest position, operation of the shit lamp 1s conven-
tional.

When it is desired to illuminate the eye of a patient
with an inclined beam, the light directing device 54 is
pivoted to its operative position, as shown in FIGS. 1, 3
and 4, such that the mirror 76 is positioned directly
under the objective at the bottom end 49 of the illumi-
nation column. The mirror 76 is oriented at an angle of
45° to the vertical such that the dlumination beam 18
reflected along a horizontal path through the divergent
lens 78 to the movable mirror 80 where the itHlumina-
tion beam is reflected to be selectively directed toward
one of the mirror segments 60, 62, 64 or 66. From the

mirror segments 60, 62, 64 and 66, the illumination
beam 1s reflected to the focal point 109 along paths
110, 112, 114, and 116 which are inclined relative to
horizontal path 108 by 5° 10° 15° and 20° respec-
tively. Rotation of knob 84 permits the selection of the
desired inclination of the illumination beam and, if
desired, detent means can be provided to assure precise
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positioning of the movable mirror 80.

The mirror segments 60, 62, 64 and 66 are vertically
displaced and the angular relationship therebetween 1s
such that the angle with the vertical increases with
descending vertical alignment of the mirror segments
and with this arrangement of the mirror segments, the
paths of the illumination beam from the movable mir-
ror 80 to the focal point for each of the angles of incli-
nation are of substantially the same distance. Since the
length of travel of the illumination beam 1s increased
for the inclined beams relative to the hornzontal beam
108, the divergent lens 78 acts to compensate for the
average increased distance by stretching the focal
length thereby assuring that the illumination beam 1s
focused at the focal point 109.

From the above, it will be appreciated that the light
inclining accessory of the present invention 18 ex-
tremely advantageous due to its simplified structure
and ease of assembly with existing slit lamps, and the
light inclining accessory can be used with any suitable
slit lamp, the above slit lamp description being pro-
vided for exemplary purposes only. Furthermore, if
desired, the light inclining structure could be mncorpo-
rated integrally with a slit lamp. Additionally, the light
directing device 54 can be constructed to swing up,
down or to the opposite side in its rest position, as
desired, and can be supported on any suttable structure
of the slit lamp. Similarly, while the relationship be-
tween the mirror segments 60, 62, 64 and 66 with the
rotating mirror 80 is preferred due to the standardized
focal length for the inclined illumination beams, the
mirror could be movable linearly or 1n any other man-
ner with suitable modification of the alignment of the
facets of the mirror 26 to provide desired inclinations
of the illumination beam. To this end, the angular or-
entation of the mirror segments or facets i1s dependent
on the position and movement of the moveable mirror
80, in order to provide the desired inclinations of the
illumination beam below the horizontal. That i1s, the
angular orientation of each of the mirror segments is
dependent on the horizontal and vertical spacing of the
rotating mirror 80 from each of the mirror segments
and the distance of each of the mirror segments from
the focal point 109. The facets or segments of the mir-
ror 26 can be formed integrally from a single piece of
reflective material, such as by grinding glass or any

other suitable manner.
Inasmuch as the present invention is subject to many

variations, modifications and changes in detail, it 1s
intended that all matter described above or shown in
the accompanying drawings be interpreted as illustra-
tive and not in a limiting sense. |

What is claimed is:

1. A light inclining accessory of an ophthalmologic
slit lamp having an illumination column providing an
essentially vertical illumination beam from an end
thereof, a support spaced from that end of the illumina-
tion column, and a binocular microscope for viewing a
patient’s eye, said accessory comprising:

first means adapted to be mounted on said support

for reflecting said illumination beam essentially
into the horizontal, said means accomplishing said
reflection without converging or diverging the rays
of said beam,;

means for intercepting and redirecting said illumina-

tion beam, said intercepting and redirecting means
being selectively positionable between said illumi-
nation column and said illumination beam first
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reflecting means, said intercepting and redirecting
means being adjustable to selectively redirect said
beam at one of various angles; and
a plurality of means for reflecting said redirected
beam into the eye of a patient at various angles of
inclination, each of said redirected beam reflecting
means being mounted on said support at varying
angles relative to each other and to said illumina-
tion beam first reflecting means.
2. The apparatus of claim 1 wherein said intercepting
and redirecting means includes:
second means for reflecting said illumination beam
essentially into the horizontal, said means accom-
plishing said reflection without converging or di-
verging the rays of said beam, said means being
positionable between said illumination column and
said illumination beam first reflecting means; and

means for selectively directing said reflected beam
from said illumination beam second reflecting
means towards said plurality of redirected beam
reflecting means.

3. The apparatus of claim 2 wherein said illumination
beam first reflecting means, said illumination beam
second reflecting means, said selectively directing
means, and said plurality of redirected beam reflecting

means are flat mirrors.
4. The apparatus of claim 3 wherein said selectively

directing mirror directs said reflected beam selectively
to only one of said plurality of redirected beam reflect-
Ing MIrTors.

S5. The apparatus of claim 4 wherein said selectively
directing mirror is pivotal about a fixed point, said
pivoting governing the selective direction to only one
of said plurality of redirected beam reflecting mirrors.

6. The apparatus of claim 5 also including means for
diverging in a horizontal direction the reflected beam
from said illumination beam second reflecting mirror,
said means being positioned between said illumination
beam second reflecting mirror and said reflected beam
selectively directing pivotal mirror.

7. The apparatus of claim 6 wherein said diverging
means includes a double concave lens.

8. The apparatus of claim 7 wherein said illumination
beam second reflecting mirror, said double concave
lens and said selectively directing pivotal mirror are
mounted upon a plate.

9. The apparatus of claim 8 wherein said plate 1s
mounted to said illumination column with a clamping
member, said clamping member having a semicircular
recess therein and being of flexible resilient material so
as to permit snapping into place on and rotation about
said illumination column.

10. The apparatus of claim 9 wherein said plate in-
cludes a mount capable of supporting and pivoting said
selectively directing pivotal mirror; and an opening
through said plate in proximity to said pivotal mirror
mount.

11. The apparatus of claim 10 wherein said 1llumina-
tion beam second reflecting mirror 1s narrower than
said illumination beam first reflecting mirror.

12. A slit lamp comprising:

a substantially vertical illumination column having a

bottom end for providing an illumination beam;
mirror means spaced below said bottom end of said
illumination column including a top mirror seg-
ment directly aligned with said illumination beam
and arranged at an angle of 45° to the vertical to
bend said illumination beam 90° without converg-
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7
ing or diverging the rays of said beam for directing
along a hornizontal path to a focal point, said mirror
means further mcluding at least one additional
mirror segment disposed below said top mirror
segment; and |

light directing means for intercepting said illumina-

tion beam and directing said illummnation beam
without converging or diverging the rays of said
beam toward said additional mirror segment, said
light directing means being pivotally mounted on
said illumination column to be moved from a rest
position not interfering with passage of said 1liumi-
nation beam to said top mirror segment to an oper-
ative position between said bottom end of sad
illumination column and said top mirror segment to
direct said ilumination beam toward said addi-
tional mirror segment whereby satd illumination
beam can be directed toward the focal point at an
inclined angle to the horizontal.

13. A shit lamp as recited 1in claim 12 wherein said
mirror means includes a plurality of additional mirror
segments disposed below said top mirror segment and
arranged at varying angles relative to each other and
said light directing means includes a mirror movable to
selectively direct light toward said additional mirror
segments.

14. A slit lamp as recited in claim 13 wherem said
light directing means includes a mirror disposed at 45°
to the vertical for intercepting said illumination beam
and directing said illumination beam toward said mov-
able mirror.

15. A slit lamp as recited in claim 14 wherein said
movable mirror is rotatable and said light directing
means includes divergent lens means between said
intercepting mirror and said movable mirror.

16. A slit lamp as recited in claim 13 wherein said
additional mirror segments are arranged such that the
paths of said illumination beam from said movable
mirror to said focal point are of substantially the same

distance.

8

17. A slit lamp as recited in claim 12 wherein said
illumination column includes a barrel, a collar sur-
rounding said barrel and a column disposed in spaced
parallel relation to said barrel, and said light directing

5 device includes a clamping member slidably recerving
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said column to be pivotal thereabout and carrying
means for clamping said barrel and abutting said collar
to position said light directing device relative to the
bottom end of said llumination column.

18. A method of providing a beam of light at an angle
of incidence from the horizontal in a slit lamp ophthal-
mologic device having a vertical slit lamp column, a
horizontal viewing binocular microscope and a mirror
for reflecting the illumination beam from said column
essentially in a horizontal plane into a patient’s eye,
comprising the steps of:

intercepting said beam before it hits said reflecting

mirror;

reflecting said beam in a horizontal plane above its

previous normal plane of reflection from said re-
flecting mirror;

redirecting said reflected beam at various angles; and

reflecting said redirected beam into said patient’s eye

at an angle of incidence with the horizontal.

19. The method of claim 18 wherein said intercepting
said beam reflecting said beam, redirecting said re-
flected beam and reflecting said redirected beam are
accomplished without converging or diverging the rays
of said beams.

20. The method of claim 19 wherein the step of redi-
recting said reflected beam occurs selectively at one of
said various angles.

21. The method of claim 20 wherein the step of re-
flecting said redirected beam into said patient’s eye
occurs at different angles of incidence to the horizon-
tal, said angle of incidence being a function of said
selected redirected angle.

22. The method of claim 21 also including after the
step of reflecting said beam in a horizontal plane, the

step of diffusing said reflected beam.
* * A A *
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